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Abstract 
     Mining is a short term activity with long term effects. 
Mining activities are carried out in various stages. Each of which 
cause specific environmental problem. Magnitude of these impact 
depends to larger extend, on the existing environmental condition 
and social economical status of the people. The open cast mining 
results in polluting aquatic as well as terrestrial environment 
effecting vegetation, degrading land, siltation etc., however in the 
present case the author reports the systematic study of 
sedimentation load collected from 8 stations in Bhadra river 
region. The results clearly show that there is a decrease in 
sedimentation load and iron content in the river water with respect 
to rainfall pattern and seasonal variation. The results obtained are 
highly encouraging and further work is been carried out know the 
changes in agriculture pattern like crops yield, soil erosion, 
deforestation, change in water quality, loss of biodiversity etc. 
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     Mining and power generation are among the most important developmental 
activities after agriculture. The effects of mining on the environment are localized 
(Bridge, 2004). Among public health concerns for mine workers, incidence of 
respiratory disorders has received considerable attention in the environmental and 
occupational health literature (Ross and Murray, 2004; ILO, 1997). Mining in 
both surface and underground mines involves drilling and shearing of large 
quantities of minerals. The dust raised in displacing these materials can severely 
damage the lungs, particularly after years of exposure (Joyce, 1998). The 
declining ambient air quality due to spread of dust and chemicals from mining 
areas directly affect people living close by, irrespective of whether they work in 
mines or not (Sinha et al., 2007, Stephens and Ahern, 2001). On the other hand, 
deforestation due to mining activities indirectly affects families dependent on 
forest products for income generation and nutritional requirements by reducing 
their access to the resource base (Peters et al. 1989). In Nevada, the driest state in 
the United States of America, the Humboldt River is being drained to benefit gold 
mining operations along the Carlin Trend (Environmental Mining Council). Iron 
Mountain Mine in California mining for copper, gold, silver, and zinc began in 
1879 and continued until 1963 using underground and open-pit methods. The site 
contains inactive mines and numerous waste piles from which harmful quantities 
of untreated acidic; metal-rich waters were discharged. Mining operations 
fractured the mountain, changing the hydrology and exposing the mineral deposit 
to oxygen and water, which resulted in intense acid mine drainage into nearby 
creeks and waterways. 
Objectives 
1) The objective of the study is to highlight the problems of mining activity in 
ghat region in order to present the proposal of the oncoming project of mining 
in Kuduremukha region. 
2) To estimate the sedimentation load from the old mining sight in Kuduremukha. 
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Kuduremukha is located in Chikkamagaluru district, in Karnataka, India. This 
region was declared as Reserve forest by the British government in 1916. This 








 east longitude. It has steep slope 
on both eastern and western sides of the Western Ghats ridge line, with the 
altitude varying from 100 m - 1892 m (peak). The northern, central and the 
eastern portions of the region form a chain of rolling hills with a mosaic of natural 
grassland and shola forest. Kuduremukha receives an average annual rainfall of 
7000 mm. As per 2011 India census Chikamagaluru District has a population of 
11, 37,753 among which 5, 67,483 male and 5, 70,270 female. The Percentage 
decade growth rate of population during 2001-2011 is 0.28%. This region is the 
second largest area in the tropical wet evergreen type of forest. The climatic 
condition and water holding capacity of the shola and the forest has given rise to 
number of streams and the major rivers like Thunga, Bhadra and Nethravathi. 
Some of the important animal species found here are Tiger, Leopard, Wild dog, 
Lion tailed macaque, Sambar, Gaur, Bonnet macaque, Langur etc., Kuduremukha 
iron ore deposit is located in Kuduremukha- Aroligangamula range whose 
thickness is ranging from 120 to 200mts and extending continuously over a length 
of 50 kms. The ore formation is considered as sedimentary precamberian 
formation (Karnatak state Gazetter).  
Kuduremukha iron ore company ltd (KIOCL) was established in 1976 which 
is a government owned company. It used to conduct open cast mining operation 
on an area of 4, 604, 55 Ha for a period of 25 years. The mining for iron ore in 
this region has affected forest, causing pollution of streams and rivers, siltation of 
reservoirs, siltation of agriculture, deposition of dust in vegetation land etc., this 
region is considered as a biodiversity hot spot area. The practice of mining 
activity in this region has reduced the biodiversity of this region. The Supreme 
Court shut down mining in Kudremukh region after a long drawn case. The court 
ordered that the mines should be shut. The order came only after the Comptroller 
and Auditor General had noted that KIOCL had illegally mined 56 hectares of 
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forest land next to the Lakya Dam on Bhadra River which passes through the 
forest patch. However that has not stopped the Union government, the state 
government or the miners from trying to reopen or conduct mining activity in that 
region (Jayaram Ramesh). The location of the study area is given in Fig 1. 
 
 
Fig.1 Study Area 
Rainfall pattern in Kuduremukha region 
     Kuduremukha receives an average annual rainfall of the district 1990mm. 
The eastern belts receive a rainfall of about 600mm/yr only, while the western belt 
receives around 3000mm/yr. The total number of rainy days in a year in the 
district lies in the ranges 42 days at Kadur to 122 days at Balehonnur with 92 
days. However in the years 2001 and 2002 have been the years of less than the 
average rainfall with maidan areas suffering from drought conditions. The climate 
of the district is cool throughout the year. Though March, April and May are 
regarded as summer months, during this period the maximum day temperature 
stays around 30°C and the night temperature is around 19°C. 
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Impact of iron ore mining on sedimentation load in Bhadra river region 
     According to Jagadesha krishnaswamy et-al it was observed that more than 
50% sedimentation load in both Bhadra river and reservoirs comes from mining 
affected land that occupy <1% of the total catchment area (1968 km
2
). During the 




 of suspended sediment was 




 downstream of 
the mine. During the 2002 and 2003 monsoons, these rates increased to about 1.99 




 for upstream and downstream sites, respectively. The 









 downstream given in Table 1. The concentration of sediments in 
downstream was significantly higher than upstream for all conditions. The current 
annual suspended sediment load below the mine ranges from 100,000-150,000 
Mg, depending on the size and frequency of the rainfall. Daily rainfall and 
maximum intensity of hourly rainfall were reasonable predictors of daily sediment 
loads in the downstream of the mining area (R2 = 0.71 and 0.575, respectively; p 
< 0.001). However, the upstream response was not predicted well by these 
variables, suggesting an absence of rapid overland pathways and/or reduced 
availability of easily transportable sediment on the less-disturbed lands above the 
mining area. Large sedimentation load in the  downstream of the mine were 
associated with daily rainfall >150 mm and hourly intensities exceeding 20 mm. 
One hundred and nine such episodic events occurred between 1990 and 2001 
alone. A conservative estimate of the total suspended sediment load in the Bhadra 
River after mining commenced in the 1980s is 1.37x106 Mg, although the actual 
value could be considerably higher, up to 107 Mg. Comparison of historic data 
and another study in 1994, with recent measurements confirm that mining and 
associated activities in Kuduremukha National Park are the greatest sources of 
sediment entering the Bhadra River; and the Bhadra river carries considerably 
more sediment now than before mining started damaging river ecosystems and 
disrupting downstream water resources.(Jagadish Krishnaswamy, et-al). Increase 
in sedimentation load collect during post-monsoon season from 2001-2003 is 
given in Table-1. The graphical representation of increase in sedimentation load 
during 2001-2003 is given in Fig 2. 
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Table -1  Increase in sedimentation load collect during post-monsoon season from 
2001-2003 























































Fig .2 Increase in sedimentation load during 2001-2003 
 
Methodology  
    Field survey was conducted during both post and pre monsoon season. 
During this survey the detail examination of the study area was carried out related 
to their impacts caused by the mining activity to the nearby areas. The mining area 
is situated at an altitude of 3720 feet above mean sea level, and its latitude and 
longitude are 13°10', 59°26' N and 75°15', 5°98' E respectively. Based on the 
study eight stations were selected (Distance between each station is approximately 
2kms) from where the water samples were collected given in Fig 3. The base map 
representing of distance between each station and the regional feature is given in 
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Fig 4. Sample collected from Jamble is a hilly region with dense forest; 
Nallibeedu is a region which is near to Hornadu hanging bridge having agriculture 
land, coconut farm and is near to a small town. Kenginakonda is located near to 
silent valley resort, and the geography of the region is plain land with some 
agriculture land nearby. Basaragallu is near to a Tea estate which is surrounded by 
thick vegetation and sloppy region. Baalagaadu is a hilly region and there are 
small streams connecting to the water bodies. The vegetation in this region is less, 
with small farm and agriculture land. Samshe is near to a hanging bride situated in 
a sloppy region having small agriculture practice. Kargadde is a small village 
which is near to Kalasa having farm land and mild forest and Kalasa is a sloppy 
region with less vegetation. The water samples were collected from these stations 
during 2008 – 2010 from upstream to downstream of Bhadra river region 
extending from Kuduremukha to Kalasa during both pre (April-May) and post 
monsoon (Oct- Nov). 
 
 
Fig. 3 Aerial view of Bhadra River extending from Kuduremukha to Kalasa 
(google earth) 
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Fig. 4 Base map representing the regional features of study area 
The collected samples were subjected to know the quantity of suspended 
solids present in the water samples. The weight of the suspended solids was 
calculated using the following equation: 
Total suspended solids/L (mg) = [(A-B) x1000] / sample volume in mL 
Where   
A = weight of filter + dried residue in mg 
B = weight of filter in mg (Trivedy R.K., and Goel, P.K, 1984) 
Test for Iron 
In the present work inorder to know the presence of iron contents in the water 
samples the test for iron was done using Colorimetric method – Thiocyanate 
method. Ferric iron combines with thiocyanate ions to form red colored ferric 
thiocyanate which is measured colorimetrically. The result obtained were 
calculated using the equation 
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Mg/L iron as Fe= Standard solution x 1000 x 0.01/mL of sample taken for 
determination 
Table 2 Iron standard for drinking water quality and Irrigation [13, 14] 
Characterestics Prescribed by 
ISI 















Iron mg/L 0.3 1.0 0.1 20 
 
Results and Discussion 
      The water samples collected during pre monsoon shows very less in 
sedimentation load ie, below detectable level (BDL), whereas the samples 
collected during post monsoon shows an increase in suspended load. It was 
observed that the suspended solid load has increased from station 1 to station 
eight. The results obtained are given in the Table 3.  




2008 2009 2010 
Jamble 0.012 0.008 0.006 
Nallibeedu 0.018 0.014 0.010 
Kenginakonda 0.024 0.017 0.014 
Basaragallu 0.027 0.022 0.018 
Baalagaadu 0.042 0.038 0.028 
Samshe 0.046 0.041 0.036 
Kargadde 0.054 0.048 0.041 
Kalasa 0.067 0.052 0.049 
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Fig .6 Comparative Study of Sedimentation Load from 2001-2011 
The graphical representation of the increase in sedimentation load from 
upstream to downstream region passing through the eight above mentioned 
stations is given Fig 5. From the above Figure one can clearly say that the 
sedimentation load has increased throughout the flow. The comparative study of 
decrease in sedimentation load from 2008-2010 is given in Fig 5. From Fig 5 we 
can notice that there is decrease in sedimentation load with respect to year ie, 
during 2008 the maximum suspended load was 0.067 mg/km
2
/day , 2009 it was 
0.052 mg/km
2
/day and 2010 it was reduced to 0.049 mg/km
2
/day. The 
comparative study of sedimentation load from 2001 to 2011 is given in Fig 6. 
From this graph we can say that there was increase in sedimentation load till 2003, 
later from 2008 to 2011 there is a gradual decrease in sedimentation load. 
Test for Iron 
Since the river running through these eight stations is near to the proximity of 
the mining area where the extraction of iron ore is done the water samples 
collected from these regions were subjected for analytical test to know the 
presence of Iron content in the water samples. It is well known that the iron in 
water is present in dissolved, colloidal or suspended form. Generally the ferric 
form is predominant in natural water. The results obtained are given in Table 4. 
The graphical representation of increase in iron concentration from eight station is 
given in fig 7. From the results obtained it is clear that the concentration of the 
iron increases at each station during the course of river flow. The concentration of 
iron has increased from 16.7mg/L to 27.2 mg/L during 2008, 16.2mg/L to 26.6 
mg/L during 2009 and 15.7 to 24.8 mg/L during 2010. The concentration of iron 
has decreased with respect to year, however the concentration of iron in water 
samples is very high when compared to ISI and ICMR standards for drinking 
water as well as the standards mentioned fro irrigation purpose. 
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Jamble 16.7 16.2 15.7 
Nallibeedu 18.2 17.8 17.3 
Kenginakonda 19.4 18.9 18.1 
Basaragallu 21.6 20.5 19.2 
Baalagaadu 24.7 23.8 22.7 
Samshe 25.2 24.6 23.4 
Kargadde 26.1 25.5 24.3 





























































































Fig 7 Graphical representation of Increase in iron concentration from eight 
stations 
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   The author has carried a systematic study concentrating on the sedimentation 
load in Bhadra river region from 2008-2010. From the historical data mention in 
the paper, one can conclude that there was an increase in sedimentary load during 
the period 2002 -2003. During this period the sedimentation load has increased 
from 239 mg/km
2
/year to 947 mg/km
2
/year. This is due to the mining activity 
conducted in area during that period. Due to the mining the dust particles arised 
might have dispersed to the surrounding area. During monsoon season these 
particles have washed out from the nearby area and have joined the streams as 
well as rivers which might have caused an increase in suspended solid load in this 
region. However the test conducted during 2008- 2010 clearly shows that there is 
decrease in sedimentation load in every station with respect to year. The 
maximum suspended solid load during 2008 was 0.067 mg/km
2
/day which have 
reduced to 0.049 mg/km
2
/day by 2010. Since 2005 the mining activity has been 
stopped in this region due to which the generation of the suspended solid / dust 
has been stopped which in turn has stopped polluting of streams/rivers by the dust 
or suspended particles. How ever when the water samples were subjected to know 
the concentration of iron in it, it showed an increase in iron concentration. The 
concentration of iron has crossed the permissible limit mentioned by ISI and 
ICMR standards for drinking water quality as well as the standards mentioned for 
irrigation purpose. Since the iron concentration has exceeded above permissible 
level when compared to drinking water standards and irrigation tolerance limit we 
can clearly conclude that the water cannot be used for drinking purpose as well as 
irrigation purpose.  Based on this study the author conclude that the particles of 
mining activity in this region might again cause polluting of water bodies in this 
region or the absence of mining activity in this region will lead to an increase in 
water quality as well as increase in biodiversity of this region which makes this 
region as a biodiversity rich area. 
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